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H. EXPERIMENTAL PROCEDURE
The compositions of Sandvik l2R72HV and Inco IN-744X are given in Table l .
Small sheet tensile samples with a cross-section of 0.20 mmx 1.02 mm and a gage length of 12.7 mm were punched from strip and annealed as shown in Table 2 . The samples were then injected with helium by .means of alpha-particle • irradiation from a cyclotron(?) and the resulting helium contents were dete:r.·-mined analytically. ( AI-AEC-12960
• '
Ill. RESULTS
A. SANDVIK 12R72HV
Tensile test results are presented in Table 3 where the values show n are the average of two samples. The yield strengths of the samples that have received the higher hellum dose show ed an increase at 5 00 and 600 ° C w hich is probably due to the displacement damage caused by the irradiation. The principal effect of helium w as to reduce the total elongation at 700 and 800° C; the uniform elongation remained essentially unchanged at all test temperatures. Table 4 , since necking, in the usual sense, was absent. Rather, the entire gage length may be considered as the neck.
The microstructure of this alloy prior to testing was a mixture of austenite and ferrite grains whose size average between l and 2J-Lm (Figure 4 ). Testing at 700°C resulted in intergranular failures for all samples without an increase in grain size. Voids and cracks were observed in grain-boundaries and they were more numerous in samples with helium. Figure 5a shows the appearance of voids and cracks in the region close to the failure surface. Helium bubbles, •. put this alloy in a class by itself. Since the mechanism of deformation is uncertain, une is unable to explain the effect of helium in netail. Nevertheless, the extraordinarily high amount of grain-boundary area per unit volume will severely limit locally high concentrations of helium. This is evidenced by the relative scarcity of bubbles seen after testing as compared to Sandvik 12 R72HV. 
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